Electrophysiologic changes accompanying Wallerian degeneration in frog sciatic nerve.
The time course of the physiological changes accompanying Wallerian degeneration in the frog is markedly prolonged in comparison with that in mammals. Following transection of frog sciatic nerve, stimulation of the distal segment results in muscle contraction of normal amplitude through day 4, after which tension and EMG signals decline rapidly to levels that are undetectable by day 7. The compound action potential in the severed nerve continues for a much longer period of time, however, persisting as long as approximately 6 weeks. The amplitude remains at normal levels for nearly 3 weeks, after which it declines progressively, approaching zero at approximately 6 weeks. Conduction velocity remains normal in both alpha- and beta-fibers for approximately 3 weeks; thereafter, velocity in the alpha-fibers declines to approximately 71% of normal, and beta-fiber conduction is no longer detectable. Contraction could be elicited by direct stimulation of the muscle during the entire 6-week period of the study. The failure of nerve-mediated muscle activity in the face of persistent nerve conduction could be the result of either a defect in the most distal portions of the nerve fibers or a defect in neuromuscular transmission. These results suggest that EMG evaluation may be more sensitive than nerve conduction studies for clinical assessment of axonopathy at early stages.